happens rather than to imagine what should happen.
Online Learning:
The internet has developed into one of the most revolutionary technologies ever. It has revolutionized business, commerce, communications, and high education [Davis, 2002] . The aim is to develop a system that will truly change the development of human and social capital and the way individuals learn in a knowledge-based economy. Some of the common uses of the web include:
enriching access to course materials.
documenting course discussions.
providing tutorials and drills.
facilitating group work, -providing remedial support and enrichment, ability to plan and evaluate learning strategies and capability to monitor progress and adjust learning behaviors to accommodate needs.
Web-based learning is an interactive net-based learning system in which the world wide web(www) technology is used as a learning environment. It provides people with instant access to online courses wither they are at home or at work. The web can be used as both a digital library and a virtual classroom. Web-based learning making intelligent use of media such as computer conferencing, email, CD-ROMs, DVD, and the internet. Currently, most of learners are expected to have access to the internet.
The on-line courses adopt e-learning techniques where their use will enhance the learner experience. Media are chosen according to how best they meet the learning objective. [Whittington and Sclater, 1998 ]. In fact, future trends in learning and training will use virtual reality based education laboratories to support every type of education program.
A special hardware and software requirements are necessary to construct an online learning and training system based on virtual reality. 
Instructional Design:
Instructional design is both a systematic process for preparing a program of instruction and an organized collection of scientific principles about how people learn.
Both process and principles are important to guarantee success. The basic trial and error methodology is a time consuming way to identify effective online learning.
Instructors really need well-known teaching strategies that have demonstrate that they have effectively worked in a
Computer-mediated environment.
The process of instructional design is essentially an engineering development process. It consists of four main activities as given in Fig. (2). It is clear that no course is Evaluate course effectiveness by measuring learning results.
perfect, and it can be improved. As soon as you build a course, you should evaluate its behavior and effectiveness. Such an evaluation cycle will guide you to continuously improve the course.
Online learning provides people with instant access to courses whether they are at home or at work. The world wide web (www) technology is very suitable for building online learning systems. The system software is established on a web server, see Fig.(3) . The web is used for both a library and a virtual classroom.
The learners can access the server from a personal computer (client) connected to the server. In the proposed system, only text and images are used, therefore any web browser can meet the system requirements. The system software at the server side has three main parts, as given in Fig.3 . These parts are, teaching materials, learners' information, and a decisionmaking module.
Teaching materials:
The teaching materials used in the system are related to the course "intelligent systems design" given in Philadelphia University-Jordan. The teaching materials have three contents; brief, normal and details. Each educational unit consists of several pages of HTML text and JPEG images. As shown in Fig.(4) , each page consists buttons such as;
NEXT: a request to view the next page.
BACK: a request to view the previous page.
DETAILS: a request for more details about the given materials.
SEARCH: a request for searching words and phrases in the teaching materials.
E-MAIL: authorized learner is automatically listed in the mailing list related to this course. Then, learner can communicate with the instructor and learners.
TEST: either self test or unit test.
EXIT: a request to stop learning. 
Decision Making Module
One of the most important requirements that precede the design of an attractive distance learning system is to adopt software deal with all tasks in the system, which include; -check if the learner is authorized to access the check the learner information, to provide appropriate teaching materials to each learner.
manage the teaching materials.
check the learner's degree of understanding.
analyses the collected information about each learner to update his/her knowledge level.
Learners information
It is necessary to update the learner model by the system in order to provide appropriate teaching material to each learner according to his/her knowledge level.
Learner and Instructor modeling:
One of the most important requirements that precede the design of the educational system is to adopt suitable methods for knowledge acquisition and real-time The current knowledge level of the learner.
The leaner level evaluation.
The instructor experience.
The objective behind the course materials.
Knowledge Representation:
The knowledge representation used for decisions learning management has a great importance in designing virtual reality based educational systems. The sequence of the educational events that is based on the instructor's experience is the core of such educational systems.
Therefore, it is important to model the experience of the instructor in such away that the educational system should be flexible, easy, and at the same time enables the learner to deal with the course materials which are suitable to his knowledge level.
The modeling process of the instructor experience and course related physical world is not an easy task. Due to the knowledge acquisition vagueness, it is essential to use an efficient tool that is capable enough to model this knowledge in order to build a flexible decision rules.
Fuzzy Logic:
The fuzzy logic is the most suitable tool to deal with vague knowledge and the process of decision making in the educational system. It can deals with the kind of uncertainty that is inherently human in nature [Yen & Langari, 1999] . 
Fuzzy Decision Support:
with high effort to pass each educational unit. Figure (6) shows a block diagram of the proposed educational system. The course material should be distributed for several educational units according to the syllabus adopted by the institute and the instructor's experience.
The operation of this system can be summarized as the follows;
-A pre-test must be taken by the system to specify the knowledge level of the learner which enables him to enter the first educational unit.
Feedforward learning according to the current educational level of the learner.
The system will test the ability of the learner at each educational unit to update his/her model and to specify the new learning path for the next educational unit.
According to his/her test in the current educational unit, the learner with grade (Good) or (Very Good) can transform from knowledge level (B) to (A) or from (C) to (B) in the next educational unit, as shown in Fig.(7) .
The learner with grade (Fail) will transform from the current learning path (A or B) to learning path (C) and remain at the same educational unit.
If the test result at a certain educational unit is (Unsatisfied) then the learner at knowledge level (A) or (B)
will remain at the same educational unit and at learning path (C) regardless of his/her learning path.
If the test result of the learner at knowledge level (C) is (Fail) then the system will advise the learner to leave this educational package. The flexible educational system provides an easy way to make possible the transformation from one learning level to another according to the learner background. In this case, three educational paths can be used; -Learning path (A); includes a summary of the educational unit, which is quite enough for high quality learners.
Learning path (B); includes the usual information as that given by the instructor for normal learners.
Learning path (C); includes a detailed information that facilitates the learning process for beginners.
The above educational paths allow the high quality learner to go through the educational units so easily with minimum time while slow-witted learners take more time 
System Evaluation:
In order to verify the performance of the proposed fuzzybased decision making module, the learning system has been implemented and tested. In this test the learners were 3rd year undergraduate students with different learning knowledge levels. After the learning sessions of the educational unit a self test can be performed by the learner, before the unit test, to check the learner's degree of understanding. The unit test consisted of 33 questions representing topics both general and specific and covers the educational unit material.
Learner contact time with given educational unit (unit # 4) ranged from 3.5 hours to about 10 hours, see were able to make good progress using learning path (C) with other materials gathered from other resources. In this case more time is required to accomplish the educational unit. According to the current learning level of the learner and his/her score in the unit test, the next learning level will be modified.
Conclusions :
This paper focuses the importance of using fuzzy logic in learner modeling and decision making process in online learning systems. Online learning systems provide learners with the flexibility to balance study, work and personal commitments. In such a system, the teaching material (theories and related knowledge) can be integrated with on-line display through virtual environments. Moreover, modeling and decision-making based on fuzzy logic effectively contribute in dealing with vague information. The decision making process in this system is taken place according to the actual knowledge level of the learner. The system can provide the learner appropriate teaching materials according to his/her knowledge level. Learners can ask the course instructor questions about the topic.
The fuzzy decision making of the proposed learning system has been implemented and tested to demonstrate its effectiveness. Students and graduates through a questionnaire have evaluated the system. The result shows that such a system is effective for both students and graduates for continuous learning. On the other hand, learners must be disciplined and well organized, and must have effective time scheduling.
Future trends in education will use virtual reality environments to support every type of educational program. The virtual reality system provides a powerful education tool that can assist users in learning and training through a computer system and some special devices. Such a system is flexible, cost effective and safe.
These systems are designed and implemented by a team of engineers.
